Biochemical characterization of a halotolerant feruloyl esterase from Actinomyces spp.: refolding and activity following thermal deactivation.
Ferulic acid esterases (FAE, EC. 3.1.1.73) hydrolyse the linkage between hemicellulose and lignin and thus have potential for use in mild enzymatic pretreatment of biomass as an alternative to thermochemical approaches. Here, we report the characterization of a novel FAE (ActOFaeI) obtained from the bacterium, Actinomyces sp. oral which was recombinantly expressed in Escherichia coli BL21 in two forms: with and without its putative signal peptide. The truncated form was found to have <10 % relative activity compared to the full length and was more prone to aggregation after purification. The enzyme with retained peptide demonstrated 2 to 4-fold higher activity against methyl caffeate and methyl p-coumarate, with specific activities of 477.6 and 174.4 U mg(-1) respectively, than the equivalent activities of the benchmark FAE from Aspergillus niger A and B. ActOFaeI retained activity over a broad pH range with a maximum at 9 but >90 % relative activity at pH 6.5 and an optimum reaction temperature of 30 °C. ActOFaeI increased activity by 15% in high salt conditions (1000 mMNaCl) and its thermal unfolding temperature improved from 41.5 °C in standard buffer to 74 °C in the presence of 2500 mM sodium malonate. ActOFaeI also released ferulic acid from destarched wheat bran when combined with a xylanase preparation. After treatment above the thermal denaturation temperature followed by cooling to room temperature, ActOFaeI demonstrated spontaneous refolding into an active state. ActOFaeI displays many useful characteristics for enzymatic pretreatment of lignocellulose and contributes to our understanding of this important family.